New bounds on the electric dipole moment (EDM) of charm and bottom quarks are derived using the stringent limits on their chromo-EDMs. The new limits, |dc| < 1.5 × 10
New bounds on the electric dipole moment (EDM) of charm and bottom quarks are derived using the stringent limits on their chromo-EDMs. The new limits, |dc| < 1.5 × 10
−21 e cm and |d b | < 1.2 × 10 −20 e cm, improve the previous ones by about three orders of magnitude. These indirect bounds can have important implications for models of new physics. Searches for electric dipole moments (EDMs) are currently setting stringent constraints on models of new physics (NP) with additional CP-violation sources [1] [2] [3] [4] [5] . Since the standard model predictions are well below the current experimental accuracy, any signal of a non-zero EDM would be a clear sign of NP. Moreover, the persisting B-anomalies suggest a non-trivial flavor structure in NP models, which can enhance the heavy quark EDMs [6, 7] .
Due to their very small lifetime, direct EDM searches on heavy-flavoured hadrons represent an experimental challenge and only indirect limits on heavy quark dipole couplings have been obtained to date. However, this situation may change with the new proposals to search for the EDM of charmed and bottom baryons at the LHC [8] [9] [10] [11] . In this Letter, a new approach for setting indirect bounds on quark EDM couplings is presented. By exploiting the mixing of operators under the renormalization group and using current constraints on the chromo-EDM of charm and bottom quarks [12, 13] , we extract new bounds on their corresponding EDMs that improve the current ones by several orders of magnitude.
For that purpose, let us consider the following flavour-conserving CP-violating effective Lagrangian
where the index q runs over the relevant flavours at the chosen renormalization scale. The effective operators are defined as
where Q q and m q are the quark charge and quark mass, respectively. The quark EDM, chromo-EDM, and the usually defined coefficient ω(µ) of the Weinberg operator are related to the Wilson coefficients by
When a heavy quark is integrated out, its chromo-EDM gives a finite contribution to the Weinberg operator [13] [14] [15] , which is strongly constrained from the limits on the neutron EDM. This allows to bound the quark chromo-EDMs to be [12, 13] ,
Attempts to constraint heavy quark EDMs have followed different strategies: flavor-mixing contributions into light quark EDMs [12, 16, 17] , b → sγ transitions [12] , mixing into the electron EDM via light-by-light scattering diagrams [17] and tree-level contributions to the e + e − →total cross section [18, 19] . All of these approaches yield results within the same order of magnitude, the most restrictive ones being [12, 19] 
In this work we follow a new strategy that relates the EDM and chromo-EDM operators in order to find new limits on d q from the already available strong bounds on d q . This relation is done in a model-independent way using the renormalization group equations, which mix the effective operators when the energy scale is changed. The relevant diagrams include photon loops which have been neglected in previous works due to its small size compared with pure QCD corrections. Nevertheless, they represent the first non-zero contribution to the mixing we are interested in. The evolution of the Wilson coefficients is given by
where
and γ is the anomalous dimension matrix. This matrix can be expanded in powers of the QCD and QED coupling constants, α s and α e , respectively,
where γ Figure 1 . Applying the standard techniques for the computation of anomalous dimensions [24, 25] we obtain the matrix element (γ e ) (0) 12 = 8, in agreement with a previous calculation [23] .
Solving Eq. (6) by adding this contribution, the evolution of the charm and bottom chromo-EDMs read
where we have taken M NP ∼ 1 TeV as the scale of NP. In this result, we have neglected the mixing of the Weinberg operator into the chromo-EDM due to the very strong bounds on ω from constraints on the neutron EDM [3, 26] . The mixing of d q into itself, described by the second piece of Eqs. (8) and (9), has leading contributions from pure QCD corrections, then corrections of O(α e ) can be safely neglected. Using the bounds on the chromo-EDMs at the low scales quoted in Eq. (4), the parameter space on the d q -d q plane is constrained as shown in Figure 2 . Strong fine-tuned cancellations between the two pieces of Eqs. (8) and (9) result in an allowed region extending along a straight line which is unlikely to be realised in NP models. Hence, we assume constructive interference between the EDM and chromo-EDM contributions at the NP scale to extract bounds on d q (M NP ). Then, using the evolution of the EDM operator to bring these bounds down to the quark mass scale, the new bounds on the charm and bottom quark EDMs are
which improve the previous ones quoted in Eq. (5) by three and four orders of magnitude, respectively. This approach does not improve the current bounds on the top quark EDM [27] given that the limit on its chromo-EDM is of similar size [28] . The theoretical uncertainty of this result is dominated by the contribution of the Weinberg operator to the neutron EDM, since it determines the size of the chromo-EDM bounds. Note also that higher values of the NP scale yield less conservative results, e.g. 
